LOX-1 mediates oxidized LDL-induced the expression of matrix metalloproteinases in human coronary artery endothelial cells  by Li, Davuan et al.
(3._ 
5 
240A 
cigarette smokers, using allopurinol to inhibit XO. 
Methode: Fourteen cigarette smokers with a >20 pack year history (6 males; 42±3 yrs) 
and 14 age and gender matched healthy controls (6 males; 41±3 yrs) participated in a 
double-blinded, randomized, two-phase crossover study. Subjects received either a sin- 
gle oral dose of 600 mg of allopurinol or nothing. Eodothelium-dependent responses 
were assessed by forearm blood flow responses to intra-arterial acetylcholine and brady- 
kinin. Endothelium-independent responses were tested with nitroprusside. 
Results: Baseline parameters were not significantly different between smokers and con- 
trols, except for HDL-cholesteroJ (42±2 mg/dl and 58±4 rag/hi respectively; p<0.05) and 
cerboxyhemoglobin (4.2+0.5% and 0.9_+0.2% respectively; p<0.001). After oral allopu- 
rinol, plasma oxypurinol levels reached 9.9±1.5 }~g/ml in smokers and 8.2±0.5 p.g/ml in 
controls at 7 hrs (p=0.55), and uric acid levels decreased significantly in both smokers 
(4.5+-0.6 mg/dl to 3.8_+0.6 mg/dl; p<0.05) and controls (5.0_+0.4 mg/dl to 4.1_+0.3 mg/dl; 
p<0.05). In the absence of allopurinol, forearm dilatation to acetylcholine (30 I~g/min) was 
significantly impaired in smokers (254±57%) vs. healthy controls (390±55%; p=0.04). 
AIIopurinol substantially increased responses to aeetylcholine in smokers (463±78%; 
p=0.001), which approached the levels in controls (401±80%). Bradykinin responses 
were improved similarly to acetylcholine in smokers. AIIopurinol did not improve 
responses in controls. Responses to nitroprusside were not significantly different 
between smokers (387±52%) and controls (437±36%), and were not altered by allopu- 
rinol. 
Concluelon: Xanthine oxidase contributes importantly to endothelial dysfunction in ciga- 
rette smokers. 
1128-88 Insulin Resistance Impairs Endothelial Function by 
Enhancing Oxidation of Low Density Lipoprotein in 
Healthy Young Men 
Hideo Matsui, Tomofumi Mizuno. Hiroki Kamiya, Kenji Okumura, Internal Medicine 2, 
Nagoya University School of Medicine, Nagoya, Japan. 
Background: Both insulin resistance and LDL oxidation play important roles in the 
pathogenesis of atheroscleresis. Recent studies have suggested that there is a signifi- 
cant link between these factors. In this study, we investigated the relationship between 
these factors and endothelial function in healthy young men, because endothelial dys- 
function is regarded as an early step in the development of atherosclerosis. 
Methode: Thirty-three men (aged 28.0±2.5 years), who had no history of any chronic 
diseases including diabetes mellitus, were enrolled in this study. We evaluated endothe- 
lial function estimated by flow-mediated vasodilation during reactive hyperemia, using 
high-resolution ultrasound Doppler echocardiography. We also measured plasma oxi- 
dized LDL (oxLDL) level by a sandwich ELISA method. Insulin sensitivity was estimated 
by homeostasis model assessment insulin resistance (HOMA-IR). HOMA-13-cell function 
was used to assess pancreatic insulin function. 
Results: The plasma oxLDL level was significantly correlated with the body weight 
(r=-0.436, P<0.05), body mass index (r=0.459, P<0.01), LDL-cholestarol (r=-0.386, 
P<0.05), and HOMA-E~-cell function (r=-0.339, P<0.05). Furthermore, HOMA-B-cell func- 
tion was significantly correlated with endothelium-dependent flow-mediated vasodilation 
(r=--0.376, P<0.05). When we divided these subjects into two subgroups according to 
HOMA-IR level (insulin-resistant group with a HOMA-IRP_2.5 and insulin-sensitive group 
with a HOMA-IR<2.5), the plasma oxLDL level and HOMA-I3-cell function were signifi- 
cantly correlated with flow-mediated vasodilation (r=--0.568 and -0.521, P<0.05; respec- 
tively) in insulin-resistant group. In contrast, insulin-sensitive group showed no significant 
relationship between these parameters and flow-mediated vasodilation. A stepwise multi- 
ple regression analysis in insulin-resistant group showed that the plasma oxLDL and 
insulin levels were determinants of flow-mediated vasodilation (/:12=0.503). 
Conclusions: These results suggest the possibility that insulin resistance enhances oxi- 
dation of circulating LDL particles and thus impairs endothelial function even in healthy 
young men. 
1128-89 Immunizat ion  With a Novel Human Apo B100 Related 
PepUde Reduces Atheroscleroais and Inflammation in 
Apo E Null Mice 
Odette S. Raves, Kuang-Yuh Chyu, Juliana Yano, Xioaning Zhao, Bojan Cercek, Sanjay 
Kaul, Jan Nilsson, Prediman K. Shah, Cedars-Sinai Medical Center, Los Angeles, 
California, Lund Universi~ Malmo, Sweden. 
Background: Immunization with homologous LDL reduces atherosclerosis in animals. To 
develop a clinically testable strategy, we sought to design and test human apoB100 
related peptides as immunogens. 
Method: A polypeptide library of 20 amino acid peptides covering the human apoB 
sequence was screened. Two peptides were subsequently tested using patient and nor- 
mal sere, and identified as potential immunogens. Six-week old apoE null mice were then 
immunized with 33 pg of P1 (n=10) or P2 (n=l 0) with Alum as adjuvant, followed 3 weeks 
later by a booster. Controls received Alum alone (N=9). Mice were fed high cholesterol 
chow from 11 weeks of age until sacrifice at 25 weeks. Oil red-O stain of en-face pre- 
pared aorta was used to assess extent of atherosclarosis. Macrophage immunoreactivity 
and trichrome staining were used to assess and compare plaque composition in the aor- 
tic sinus. 
Result: 
Table 1: Aortic plaque size and aortic sinus lesion composition. 
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Group Aortic Plaque Area Macrophage Collagen 
Alum 20+5% 6.6+-2.3% 32.3+_5.3% 
P1 17_+4% 13.6+_5.3%* 35.6+8.5% 
P2 6+2%*1- 1.3:L-0.6%*1- 39.9+-7.7%* 
*p<0.05 vs. Alum; 1-p<0.05 vs. P1 
Mean plasma cholesterol levels were greater than 1000 mg/dl in all groups except P1 
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group (715 mg/dl). 
Conclusion: Immunization with specific human apoB100 related peptide P2 markedly 
reduced aortic atherosclerosis, reduced inflammation, and altered plaque composition in 
apo E null mice despite severe hypercholesterolemia raising the possibility of future clini- 
cal testing. 
1128-90 Se lect ive  Express ion  o f  Tenasc in  in the Coronary Artery  
and Its High Affinity Interaction With LDL May Account 
fo r  Lipid Retention Capacity of Coronary Vessels and 
Their Susceptibility to Atherosclerosis 
Behrooz G. Sharifi. Minghui Qin, Theresa Pan, Prediman K. Shah, Cedars-Sinai Med. 
Ct~, Los Angeles, California. 
Background: Several studies have shown that internal mammary artery (IMA) in its native 
position as well as when grafted into coronary circulation is resistant to atherosclerosis 
even in patients with extensive atherosclerosis elsewhere. To understand the molecular 
basis for the athero-permissive nature of the coronary artery and athero-protactive prop- 
erties of mammary artery. 
Methods: We have used porcine coronary and mammary arteries, and suppression sub- 
tractive hybridization (SSH) to generate profile of artery-specific gene expression. From a 
3000 clones SSH-cDNA repertoire, we have screened the libraries by dot blot array and 
sequenced 2000 promising artery-specific lones. Northern blot and in-sifu hybridization 
confirmed the differential gene expression pattern identified by the array. Cluster analysis 
of the sequences revealed that extracellular matrix genes that are involved in lipid reten- 
tion and metabolism are predominantly expressed in the coronary artery. We hypothe- 
sized that, unlike IMA, the extracellular matrix of the coronary artery retains lipids. 
Therefore, we examined the interaction between tenascin, a coronary-specific gene, and 
LDL and minimally oxidized LDL (mo-LDL). 
Results: Both LDL and mo-LDL exhibited concentration-dependent sa urable binding to 
tenascin with similar apparent Kd values of 4.2 ± 2.6 and 5.1 ± 1.2 nM, respectively. The 
Bmax for ox-LDL was about 55% less than that for LDL, 28.4 ± 4.9 and 65.8 ± 12.6 fmol, 
respectively. Additional experiments showed that at physiologic concentrations, Ca2+ 
and Mg2 increase LDL binding to Tenascin 2.3- and 1.9-fold respectively. 
Conclusion: Taken together with the preferential expression of other lipid binding proteins 
in the coronary artery, the expression of tenascin and its high affinity binding to LDL 
raises a possibility that unlike mammary artery, coronary arteries have an intrinsic capac- 
ity to retain lipids. This may partly explain the athero-permissive nature of coronaries. 
1128-91 Inhibition of Atheroaclerosis in Apo E Null Mice by 
Immunization With Native and MDA-Modified Apo B 
Peptlde Sequences 
Gunilla Nordin Freddkson. Marie Lindholm, Ingrid S~derberg, Paul Dimayuga, Jan 
Nilsson, Department of Medicine, Maim6, Sweden. 
LDL oxidation is believed to have an important role in the development of atherosciero- 
sis. Oxidized LDL has been shown to activate antibody-mediated immune responses. 
Experiments in which animals have been immunized with oxidized LDL suggest that 
these immune responses inhibit atherosclerosis. Epitopes in oxidized LDL that induce 
antibody formation in man was identified by ELISA using a library of native and MDA- 
modified polypeptides covering the complete apo B sequence. The abUity of these 
epitopes to induce athero-protective immune responses was then analysed in apo E null 
mice. Mice were immunized at 6 and 9 weeks of age with 100 p.g of (A) MDA-modifiad 
peptides against which high IgG levels were detected in CHD patients, (B) native pep- 
tides against which high IgG and IgM levels were detected in healthy controls and (C) 
MDA-modifled peptides against which high IgG levels were detected in healthy controls, 
using Alum as adjuvant. The mice were given a high cholesterol diet from 10 weeks of 
age and sacrificed at 25 weeks. Immunization with peptides B and C resulted in a signifi- 
cant inhibition of atheresclerosis as assessed by Oil Red O staining of flat prep aortas 
(0.102t-0.055% and 0.124+-0,086% lesion area) as compared to controls given adjuvant 
alone 0.287_+0.071%; p<0.0001), immunization with peptides A did not influence lesion 
formation (0.338+_0.079%). Cholesterol levels were not affected by immunization with any 
of the peptides. These studies have identified peptide sequences in oxidized LDL that 
induce immune responses that inhibits atheresclerosis and suggest the possibility of 
developing an immunization therapy for CHD. 
1128-92 LOX-1 Mediates  Ox id i zed  LDL-Induced the Expression 
of Matrix Metalloproteinases in Human Coronary Artery 
Endothelial Cel ls  
Davuan Li. Ling Liu, Hongjiang Chen, Tatsuya Sawamure, Francesco Romeo, Nelly 
Kazzaz, Jorge F. Saucedo, Jawahar L. Mehta, University of Arkansas for Medical 
Sciences, Little Rock, Arkansas, Central Arkansas Veterans Healthcere System, Little 
Rock, Arkansas. 
Background and objectives: Increasing evidence indicates that oxidized low-density lipo- 
protein (ox-LDL) may increase plaque instability. Studies have demonstrated that plasma 
ox-LDL levels and ox-LDL receptor LOX-1 expression are significantly increased in ath- 
erosclerotie plaques. This study was designed to observe the role of LOX-1 in modulation 
of MMPs and the tissue inhibitors of MMPs (TIMPs) and related cellular mechanism(s) in 
human coronary artery endothelial cells (HCAECs). 
Methods and results: HCAECs were cultured and incubated with ox-LDL (10 to 50 mg/ 
ml) for 6 to 24 hours. Ox-LDL increased the expression of mRNA (determined by semi- 
quantitative RT-PCR) and protein (determined by Western blot) of MMP1 (interstitial col- 
lagenase) and MMP3 (stromeolysin 1) in a concentration- and time-dependent fashion. 
Ox-LDL also moderately increased the expression of TIMP1 and TIMP2 (mRNA and pro- 
tein). Native-LDL had no effect on the expression of MMPs and TIMP2. These effects of 
ox-LDL was mediated by its endothelial receptor LOX-1 since pretreatment of HCAECs 
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with the blocking antibody to LOX-1 (10 mg/ml) prevented the expression of MMPs (both 
P<0+01 vs. control) and TIMP2 in response to ox-LDL. In parallel experiments, HCAECs 
were pretreated with protein kinase C (PKC) inhibitor (Bisindolylmaleimide I, 1 mM) for 
30 min and then exposed to ox-LDL. PKC inhibitor blocked the affects of ox-LDL on the 
expression of MMPs (all P<0.01 vs. ox-LDL group) and TIMP2. 
Conclusions: These observations indicate that the expression of LOX-1 may affect the 
stability of atherosclerotic plaques by modulation of MMP1, MMP3 and TIMP2 expres- 
sion. In this process, the effect of LOX-1 is associated with activation of PKC pathway. 
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1129-69 Excess  Morta l i ty  of  Type A Aor t i c  D issect ion  in Women: 
Impact of Delayed Diagnosis 
Barbara M, Richartz, Jeanna V. Cooper, Dean E. Smith, Rajendra M+ Mehta, Kim A. 
Eagle, Christoph A. Nienaber, on Behalf of International Registry of Acute Aortic 
Dissection (ILIAD), Ann Arbor, Michigan. 
Background: Acute type A aortic dissection (AAD) is associated with a high mortality and 
morbidity and delayed diagnosis/treatment leads to excess mortality. The present analy- 
sis from the International Registry of Acute Aortic Dissection (IRAD) focuses on in+hospi+ 
tal-mortality and gender differences in relation to the delay in diagnosis/treatment. 
Methods: 599 patients with AAD were enrolled in the IRAD database. In-hospital-mortal- 
ity and gender differences were analyzed in relation to the interval between symptom 
onset and diagnosis (T1), and between established diagnosis and surgical treatment (T2) 
using Pearson Chi-square test. The intervals T1 and T2 were subdivided in three time 
frames: A (0 - 4hrs), B (4 - 24hrs), and C (> 24hrs). 
Results: Of all AAD patients, 34% were female (p < 0.02). Overall, in-hospital-mortality 
was 34% in female vs 26% in male patients (p < 0.02). A significant delay to diagnosis 
(T1) was documented in women reflected in a lower percentage of women in the early 
time frame A ( 24% vs 29%) and intermediate frame B (28% vs 36%), and a high prepon- 
derance in the late frame C (48% vs 35%),(p < 0.05). With respect to T2 (time to treat- 
ment) no difference was documented in the preponderance of either sex (T2: A 45% vs 
46% men, B 27% vs 31% men, C 29% vs 23% men; ns)+ 
Conclusions: A significant time delay to diagnosis, but not to the initiation of treatment, 
cause excess mortality in women. Currently, further analyses are underway to clarify if 
the delay is due to more atypical symptoms, or other factors that may be intersecting with 
gender. 
1129-70 Cl in ical  Outcomes of Patients Presenting With Aortic 
Intramural Hematoma Versus Communicating 
Dissection Affecting the Descending Aorta 
Monvadi B. SrichaL Michael L. Lieber, Jane M. Kasper, Richard D. White, Cleveland 
Clinic Foundation, Cleveland, Ohio. 
Background: Aortic intramural hematoma (IH) is a variant of aortic dissection, distin- 
guished by absence of both intimal tear and direct flow between true and false lumens, 
and often thought o be more stable. This study evaluated for differences between out- 
comes in IH compared with communicating dissection (CD) affecting the descending 
aorta. 
Methods: Patients who underwent computed tomography (CT) or magnetic resonance 
imaging (MRI) for evaluation of acute aortic dissection were identified. IH was confirmed 
by MRI, and CD was diagnosed by either MRI or CT. Only patients with an acute presen- 
tation and involvement limited to the descending aorta were included. One-year follow-up 
data was obtained on each patient. 
Results: Nineteen patients with IH and 37 patients with CD were identified. Demograph- 
ics and traditional cardiac risk factors were compared between each group. Hypertension 
was present in greater than 80% of the patients in both groups. Tobacco use was signifi- 
cantly higher in CD compared with IH (81% vs 47%, p < 0.05). Although IH patients were 
generally older (67,4 ± 9.3 vs 61.9 ± 11.5), with more evidence of coronary artery disease 
(37% vs 13%), these characteristics were not significantly different between each group. 
IH often had involvement o the diaphragm (63%) or to the renal arteries (RA) (42%), with 
none extending to the iliacs+ In contrast, CD more often showed extension distal to RA 
(65%). A higher rate of unfavorable outcomes was seen in IH patients compared to CD 
patients, though this difference was not statistically significant (58% vs 35%, p=NS). Out- 
comes in IH consisted of end-organ ischemia in 3 patients (16%) and degradative dilata- 
tion with saccular outpouchings into the hematoma in 8 patients (42%). In CD, end-organ 
ischemia occurred in 6 patients (16%), rupture in 4 patients (11%), and progressive 
aneurysmal dilatation in 3 patients (8%). 
Conclusions: IH and CD limited to the descending aorta represent two distinct disease 
entities, with differing clinical characteristics and outcomes, Importantly, IH is not a pre- 
cursor to CD. 
1129-71 Syncope in Aortic Dissection: Diagnostic, Prognostic, 
and Clinical Implications 
Brahmaiee K, Nallamothu. Rajendra H. Mehta, Sanjay Saint, Kim A. Eagle, for the IRAD 
Investigators, University of Michigan, Ann Arbor, Michigan. 
Background: Syncope is a well-recognized symptom of aortic dissection (AoD), often 
indicating the development of dangerous complications such as cardiac tamponade 
(CT). Data describing its clinical implications in AeD are limited. 
Methods: The International Registry of Acute Aortic Dissection (IRAD) contains consec- 
utive data on patients with AeD at 18 large referral centers in 6 countries. Data are col- 
lected via extensive questionnaires recording key clinical findings and OUtCOmes. We 
used chi-squared tests for bivariate comparisons and multiple logistic regression to 
assess for predictors of syncope in AoD adjusting for demographics, AoD-type, comor- 
bidities and complications (eg, CT or stroke). 
Results: 728 patients with AoD were identified. Syncope was found in 96 (13%) patients; 
24 (3%) described it in isolation. Patients with syncope were more likely to suffer in-hos- 
pital death (34% vs 23%; P=-9,914), CT (28% vs 8%; P<0.001), stroke (18% vs 4%; 
P<0,091) and other neurologic deficits (25% vs 14%;/==-0,005), After multivariate adjust- 
ment, clinical factors independently associated with syncope included the presence of 
type A-AoD, CT and stroke (Table). 
Conclusion: Patients with type A-AoD or dissection complicated by CT or stroke are 
more likely to present with syncope. Physicians must be vigilant for these complications 
when patients suspected of AoD also have syncope and even faster assessments - eg, a 
quick bedside surface echocardiogram - should be considered to rule-out life-threatening 
CT. 
Clinical Factors Associated With Syncope in Patients With Acute Dissection 
Clinical Factor Odds Ratio 95% CI P-Value 
Type A Dissection 5.5 2.5-11.8 <0.001 
Cardiac Tamponade 3.1 1.7-5.4 <0.001 
Stroke 3.5 1.7-7.2 0,001 
1129-72 Does Circadian Rhythm Influence the Risk of Acute 
Aortic Dissection? 
Raiendra H. Mehta. Roberto Manfredini, Eduardo Bossone, Dean E. Smith, Jeanna V. 
Cooper, Alfredo LIovet, Toru Suzuki, Christoph A. Nienaber, Kim A+ Eagle, University of 
Michigan, Ann Arbor, Michigan. 
Background: Circardian rhythm has been shown to have an impact on the occurrence a 
variety of cardiovascular events including acute myocardial infarction, sudden cardiac 
death, and stroke with significant increased in risk of an adverse event on waking up. 
However, the influence of the sleep-wake cycle on the risk of acute aortic dissection 
(AAD) is unknown. 
Methods: In order to evaluate if circadian rhythm influences the risk of AAD, we evalu- 
ated patients with type A or B AAD (n=673, mean age=62 years, males=70%) enrolled in 
the International Registry of Acute Aortic Dissection (IRAD) between 1/1996-12_/2000 in
whom the time of symptom-onset was recorded. Patients were divided into four groups 
based on the timing of their symptom-onset: Group A = midnight to 6.00 am, Group B = 
6.06 am to noon, Group C = noon to 6.00 pro, and Group D = 6.00 pm to midnight. 
Results: See figure. ANOVA p < 9.091 among type A, type B, as well as all AAD 
patients. * = p < 0.001 for pairwise comparison between Group B and other three groups. 
Conclusions: The risk of AAD is significantly influenced by circadian rhythm with a peak 
incidence after awakening from sleep during morning hours. Our findings may have sig- 
nificant implications in terms of prevention and treatment of AAD i.e. the use of antihyper- 
tensive agents and/or betablockers that maintain effectiveness during the latter part of 
night and early morning hours in those at risk or with known AAD. 
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1129-93 Comparison of Resource Utilization and Discharge 
Status Between Aortic Stent Grafting and Open Surgical 
Aneuryam Repair in a Large Community Hospital 
Gary M. Ansel. Richard J. Snow, Lob Wiseman, Barry S. George, Charles F. Botti, Jr., 
Mitchell J. Silver, Daniel R. Watson, Geoffrey B. Blossom, MidWest Cardiology 
Researach Foundation, Columbus, Ohio. 
Background: We compared the resource utilization and discharge status of patients 
undergoing abdominal aortic aneurysm (AAA) stent grafting and open surgery for AAA at 
our community hospital. 
Method: Database search and chart review for consecutive cases July 1,2000 to May 
31,2001. Stent graft (SG) patient population was compared to elective surgical cases for 
infrarenal AAA treatment. 
Results: Ninety-nine patient charts were reviewed. Forty-eight elective infrarenal AAA 
were repaired surgically and 51 by SG during the study period. All AAA were successfully 
repaired surgically. SG placement was successful in 51/51. At the end of the procedure 
17.6% had endoleaks, all type I1. Major complications were more common with surgery 
